It is well known that the striking hypoglycemia, sometimes the hypoglycemic shock is induced several hours after alloxan treatment.
Though several papers have already been published on the fine structure of B cells in alloxan-diabetic animals (WILLIAMSON and LACY 1959 , FALKMER and OLSSON 1962 , MERLINI and CARAMIA 1965 , BURTON and VENSEL 1966 and so on), the relationship between the alloxanhypoglycemia and the fine structural alteration of the cell has not yet been clarified. We have obtained numerous pictures giving some suggestions to solve this problem.
Materials and Methods
Nine adult male rabbits were used for this study. Four animals served as controls and the other five were injected, by intravenous route, with 200mg alloxan per kilogram body weight. The animals were sacrificed by decapitation 4 hours or 6 hours after the single treatment. Portions of the tail of the pancreas of all animals were fixed in Bouin's fixative and stained with the aldehyde-thionine-phloxine or aldehyde-fuchsin-phloxine method. In addition, portions of the tissue were fixed in 2.5% osmium tetroxide solution buffered at pH 7.4 with s-collidine for 2 hours. Tissues were dehydrated by alcohol of ascending concentrations and embedded in Epon epoxy resin. Sections were cut on a Porter-Blum ultramicrotome and stained with lead acetate. Electron micrographs were taken on a Hitachi HS-7 type electron microscope. A few argyrophile cells are observed near or in the group of A cells. Concerning the electron microscopy of the rabbit pancreas, the authors generally agree with the description of LAZARUS and VOLK (1962) , MUN-GER (1962) , LAZARUS (1964), and MUNGER, CARAMIA and LACY (1965) . The A cell has a round or oval nucleus and relatively scanty cytoplasm as compared with that of the exocrine cell (Fig. 1 (Fig. 2) . The rongh endoplasmic reticulum facing the Golgi apparatus is smoothsurfaced in the A cell, though it is difficult to find the clear relationship between them. Round electron dense immature granules of various sizes are sometimes observed in the Golgi sacs or vesicles (Fig. 3) , as WINBORN (1963) found in the monkey, TITLBACH (1966) In the Testudo graeca and Emys orbicularis, KOBAYASHI (1966) in the toad, and MACHINO (1966) in the chick embryo.
The secretory granule of the A cell is extruded into the pericapillary connective tissue space by emiocytosis corresponding to KUROSUMI's fourth type (Fig. 5) . Aggregates of cytoplasmic fine filaments similar to those of the B cell are rarely found also in A cells (Fig. 4) .
The B cell has also a round or oval nucleus, and has characteristic secrotory granules in its cytoplasm. The rough endoplasmic reticulum, free ribosomes and Golgi apparatus are well developed in the cell containing relatively fewer secrotory granules, while they are not so well developed in the cell with abundant secretory granules. We agree with the postulation of HERMAN, SATO and FITZGERALD (1963) that the B cell goes through a cyclic transformation recognizable at the extremes by two major structural patterns-which are called granular and agranular-with gradations between these two forms. The secretory granule of the B cell is usually In the filamentous region, the ribosomes are not recognized. These facts suggest that the filaments might be a kind of protein produced by the ribosome. In a few B cells which are poor in secretory granules, the perinuclear region is completely occupied with groups of a great number of the filaments. Filaments are sometimes found near or in the Golgi region. Some secretory granules are encircled by the wrapped whorled aggregates of the filaments (Fig. 9) . It is not easy to find the feature showing the extrusion of the B granule into the extracellular space, though some granules are gathered at the margin of the cell and in contact with the plasma membrane (Fig. 7) . In a few normal B cells, the secretory granules gathering in the marginal part of the cell are low in electron density and some of them are almost lucent and look like empty sacs of the limiting membrane (Fig. 8) . As to the C cell and D cell, many problems remain to be answered in the future, and so they are not treated in the present paper.
Alteration of the islet after injection of alloxan
By light microscopy, the B cell nucleus becomes smaller and is stained intensively by hematoxylin, though the cytoplasm shows the positive reaction to the aldehydethionine or aldehyde-fuchsin staining 4 to 6 hours after the injection of alloxan as that of a normal animal. No marked changes were observed in the A cell.
By electron microscopy, the B cell shows remarkable changes in its cytoplasmic fine structure. The secretory granules lose their electron density and some of them look like empty sacs consisting of only a limiting membrane in the alloxan treated B cell, while the cytoplasmic matrix becomes relatively electron dense in this cell (Fig. 10, 11, 12 The part of the rough endoplasmic reticulum facing the Golgi region is smooth surfaced in the A cell, and the granular formation is sometimes observed in Fig. 11 . Part of a B cell (left) and pericapillary region (right) of a rabbit 6 hours after injection of alloxan. The plasma membrane of a B cell and the limiting membranes of secretory granules the Golgi sac. These facts suggest that the prosecretory granule of the A cell is produced in the cisterna of the rough endoplasmic reticulum and transported to the Golgi apparatus to grow up to the granular form, though it is very difficult to obtain a clear picture to show the relationship between the rough eudoplasmic reticulum and Golgi apparatus.
As to the production mechanism of the B granule, it is difficult to observe the feature in the cell of the granular stage, i. e. cell with numerous granules. There are some reports indicating that B secretory granules may arise within the endoplasmic reticulum (STOECKENIUS and KRACHT 1958 , LACY, CARDEZA and WILSON 1959 , WILLIAMSON 1960 , and LAZARUS, VOLK and BARDEN 1965 . Other papers have suggested that the granules are made in the Golgi complex (FERREIRA 1957 , MUNGER 1958 , WATANABE 1960 , THERET 1963 , THERET and TAMBOISE 1963 , KOBAYASHI 1966 LAZARUS (1964), and BURTON and VENSEL (1966) . LACY (1961) has published the schema showing the emiocytosis, which has been used by several authors (LAZAROW, BAUER and LINDALL 1964, WILLIAMS and ENSINCK 1966) . The present authors agree with their opinion, because numerous granules are in contact with the plasma membrane. However, we should pay attention to the fact shown by LAZARUS and VOLK (1962) , that empty sacs appear in the cytoplasm of the B cell after injection of tolbutamide. In a few normal B cells, the secretory granules are low in electron density and some of them are almost lucent and look like empty sacs of the limiting membrane. These empty granules tend to be located near the peripheral part of the cell. These facts suggest the possibility that sometimes secretory substances might be released through the limiting membrane and the plasma membrane by a diacrine type mode of secretion, corresponding to the KUROSUMI's fifth type formula. Most of the secretory granules become low in density or empty 4 to 6 hours after injection of alloxan, while the cytoplasmic matrix becomes relatively electron dense. The plasma membrane and the granular limiting membrane are often disrupted. The alloxan is thus considered to affect the plasma membrane of B cells and the limiting membrane of B granules, and the hormonal substances are believed to be released through these membranes. This unusual increase of insulin released from the damaged cells is believed, as is generally accepted since the early works of RIDOUT, HAM and WRENSHALL (1944) and GOLDNER and GOMORI (1944) 
